Role of the clock gene Period3 in the human cell-autonomous circadian clock.
Previous studies have shown that mouse Period3 (mPer3) is dispensable for the generation of autonomous oscillations in the circadian clock. However, human studies have suggested that human Period3 (hPer3) may have more important roles in the core clock machinery than mPer3. To investigate the role of hPer3 protein in the cell-autonomous circadian oscillator, we conducted gene knockout of the hPer3 gene in human bone osteosarcoma epithelial cells using genome-editing technology. We examined the circadian transcription of endogenous clock genes in hPer3-deficient cell clones and found that hPer3-deficient cells showed a phase advance in circadian transcription compared to wild-type cells. We subsequently transfected wild-type and mutant cells with an adenovirus carrying a luciferase gene whose expression was driven by a clock gene promotor, and monitored bioluminescence in real time. Cosinor analysis showed that the circadian period length in all hPer3-deficient cells was significantly shorter than that in wild-type cells, demonstrating that the phase advance in endogenous clock gene expression in hPer3-deficient cell clones was attributable to a shortened circadian period length rather than a phase shift. Together these findings are consistent with previous studies in mice lacking functional mPer3, indicating that the Per3 protein functions similarly in both mice and humans.